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C57)Abstract 

PROBLEM TO BE SOLVED: To provide an excellent polyimide film having high modulus of elasticity, high storage elastic modulus, high 
extensibility, low coefficient of linear expansion comparabfe to that of a copper foil, and low coefficient of expansion on absorption of 
moisture. 

SOLUTION: The polyimide film is produced from a polyamic acid obtained by reacting p-phenytenebis(trimellitic acid monoester 
anhydrideX oxydiphthalic acid dianhydride, p-phenylenediamine, 4,4'-diaminodiphenyI ether and at least one acid dianhydride selected 
from the group consisting of pyromellitic dianhydride, 3,3\4,4 -benzophenonetetracarboxylic dianhydride and 3,3',4,4 - 
biphenyltetracarboxyiic dianhydride in an organic solvent. 
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♦ NdTlGES* 
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2^***'!^ shows the word w 

3 jri the drawings, any words are n 6^^^ 



CLAIMS,-" ;::-;:V:-"^;. V" " ^ /■■■y^r-- 

[CfaimCs)] -"-^ \- 

[Clairh iJ prphJ^nylene screw (trlrtiellitic acid and oxy-JIFUTARU acid 2' anhydnde;. P--ph^ diamine and 4 

^nd 4-diarhiHo diphenyl ethei^ '- benzophenone tetr^parboxylic dianhydritie — ) The 

polyimide film .characterized Ipy being manufactured fro polyamide ?iGid w^^^^ five sorts of monome^^^ consist of one. chosen 

frpiri 3; 3V arid 4 and th& grpup vyt^^^ tetracarbqxylic dianhydride arei m^de to react; in an organic solvent^ arid is 

obtained;-.- . ",_ : - 

[Glaim 2]: In polyimicle .fi addition of said rhpnorri^f p-phenyle abid 

mohbester anhydride) is t-&0--mol % to alj acid 2 anhydride. Oxy-JIFUTARU acid 2 ahhydride is 8-85-rnol % to all acid 2 anhydride, 
pyromellrtic: apid 2 anhydride; 3i 3\ 4, and 4' ^ behzoph^nohe tet^^ ^ One chosen fhoiti 3/3^ and 4 and the group 

which consists of 4 -bipheny! tetraicarbo.xylic diahhydride It is 2-t1 4-mol % to all acid 2 anhydride. P^phehylene diartiine The polyirnidei 
filrtf accbrding to claim 1 which is 25-90-mpi 9o and is characterized by 4 and 4*-diarninQ diphehyl ether being 1Q-^5rmoI % :tp all 
diamines to all diahiihesv^ ^ ^ : 

[Giairti 3] The polyinniide film characterized by being the po]yimide film ihdicated by claim 1 or c|aim 2, and a stprag;e mbduliis [ in / 
elohgati on percentage / modtiius of fetasticity in tension / 1 5-30 ppm and /; mean coeMcient of linear eiitpi^ 100 degrees-C or 

rnore / rnean coefficient pf linear extDahsj on 2QQ degrees C or less./ a moisture absorption expansion coefficient 20% or more, arid / in 
Tg / 200 degrees C pr rnpre, and 300 degree^-G or- more temp^i^ure pf 400 degrees C or jess ] being 20D or more MPas at the time 
of 4.5 - 8.SGPa and fr^ 

[Glajim 4J 4: 2 anhydride, 3, 3 V4» and 4' - 

behzppKerton^: i^^^^ 3> and 4 a^^^ 

dianhydride is added: Then; add p-pheny(ene diamine and p-phehylehe;^sci:ew.{^^^^ is: added to this 

org^niQ; isojyept^^^^ manufacture appir^ '^arifies ovft the dehydration ring closg of the 

polyipiTiide pibiymer which add i^d ox^jlFUTARU.i?*9ld 2 ahhydlrt^ obtained uslng^n^^^ 

and is cl^aracterized by obtaihing^^a^ 

[Claim 5] p-phenylenp diam^ iritp an organic solvent -"-r- maki^ One chbsbh frprn 3, 

and the group that consists of - benzbphenpne tetracarboxylic dian hydride; 3, 3 V and 4 arid 4 *4, 4'-biphenyl tetracarboxylic dianhydride 
is addedy Then, p~phenylene screw (trimeMitic acid mprioester anhydride) is added, 4^ ?^ ether Is added to this 

organic so I vent so approaGh of the polyimidef film which carri dehydration ring closure of the 

polyaimide acid pply^ Whiph: add^d oxy^ acid; 2 anhydridei 3nd w^s pb^ a tertiary amine. 
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* NOTICES * 

jPQ^nd NCIPI aire not respQ^^^ 
damagtejs cause* by the usV 

I.Thie dppument has been translated by computer. So the translation may njat reflect the original precisejy. 

DETAILED PESGI^F?TipN 
[Detailed Descnption of the 

[oboi]- y;. ; \- . •• 

[Field of the Inyentibnl Thi^ invention rela^ to the polyimide film excellent in balande which can give Ipyv V 

curvature and high dimen^^^ 

B)00a.: ■ ' 

iDesGjriptjm of the Prior Art] The pofyimfde film is equipped with thermal res istancev i^ Solvent resistance, a low temperature 

p erfdrrHart ce-proof , etc.. and is wide ly u sed for th e computer list as an electrj ea|-and-el ectric-equr^^ com pone nts; ingredi ent of IC 
cpntroL. ; " . :• , ■ ^ > ■ ■ . ' '•: ...... 

[0003] In recent years, a; cpmpiiitSf list ^ a^ked for a miniaturization aind thin shape-ization also for wiring suifastrates and ^n: IQ 
package ipgreclijBnft vyith a niiiiiaturi^ fchip-shapeHzi ng of the elbc^rica^ IG conti^L For this reason, it 

is needed to t).e Keating, to be:! tension, and that the diniensional change accord absorption further is smairalso about the 

polyimid^ filrn with Whjch the bircuit pattiei'n given to: these a jso becomes minute, and is used for a flexible patchboard, the carrier tape 
for TAB, etc. Furthermore, Jt is necessary with thin-shape-irir^ qf an ingredient to maintain the ^e;IastiQity" 6f the: whole layered 
product and to make a processing pro ceiss sta 

[0004] in order to fulfill such need, it is desired for cbefficient of linear expansi of a pplyirhide filnt: to: be small, for an elastic modulus 
and a storage modujus; to be higK^ and for a moisture absorption ekpansion coefficient to be low, 

[ijOdS] However, in oi^r to a polyimide film and copper foil rival arid to process them ih the case: erf ma of a flexible 

patchboard or an IG package, it Is not desirable to differ from a copper coefficient of linear expansion greatly about film coefficient of 
linear expansion. That is, it J S; because curvature will ari^ in la lamination article; and it wijl be hard coming to carry put processing, 
cohsequehtly pverall dirriensional accuracy and the overaH yield will fall; if the coefficient: of linear expansion of a pplyirnide film and 
copp ei r foil differs greatly. Therefore; What has the smal I difference of cbeffictent of linear exp^nsibh: with copper foil js; desirable: 
[00061 Various attemp^^ are made iii'brde^ obtain the polyimide. fijm; which' has the. abbve"TTi6htib^^ property. First, for rate[ of high 
elastlcily ]Hzing of a polyirnidd film, it is known widely that what is necessary is just to use the rhonomer of upright structure, i.e„ a 
monomer with high linearity. The coefficient of linear expansion of the ****** film for large quantities becpmes low top much, and 
stops however/ being suitable for the application of lamination vyith copper foil in a monomer with high linearity: 

[0007]; Jhough a comparat [ ve ly high ei^fstic rnodulus Is realized, in order not to joWer coefficient of linear expansion too much, using the 
(rrahprn^ir^^ it manufactures by the heat' cure rriethod, 

^d iiier^ 13 : als o art example which takes the approach of making orientation of the direction of a field sweet. However, the heat pure 
method Has the disadvantage that required heating time is long compared with the chemical cure method, and it is inferior to 
prpductivity. 

[0008] Furthermore, if it is upright and a mpnomer With high linearity is used,, generally, the flexibility of a film is spoijed and difficulty 
may produce it at the point which is one of the advantajged a s a flexibi^ patchboard etc: that bending is pbsisrble; ' 
[Opop] Especially for a semiconductor package appJiC£|tibh, it is caHed for from a viewpoint of the depehdabiiity of a semi-conductor 
that water absorption is low as much as possible, and it is called fbr fr-onri a viewpoint of dlmehsional stability from it that a moisture 
absorption expansion coefficient is also low. 

[0010] In order to lower yiiater absorption and a mpisture absorption expansion coefficient, it is effective to r^duoie the imide radicial 
weight in the molecular istruStu^^^^^ rfidrcals in a 

prihbipat chjaia in maihiy ic;aj9;6|L as a result, deelihe in ah elastic modulus and top rnuph increase of coefficient of llneai- 

exp^iisfloii ^ro Oiaqsieid, and diniehsiohal s^^ has at low temperature 200 

degrees C or less comes to be shown, and it stops being suitable for using as a base film. Moreover, when the long monomer was used 
with such linearity, packing of a chain could hot become difficujt, and sufficient toughness could not be discovered, but there were 
problems, like film-izin^ depending: on thb c^se itself becdmes difficult 

[OOti] Generally moreover, the value of the storage modulus of a viscoelastic body (a poiylmide film is also contained) In thfe 
temperature field exceeding Tg, it becomes lower than the vajue of the stor-jage modulus in ordinary temperature (a single figure). Wien 
the storage modulus in the temperature (for example. 300 degrees C or more 400 degrees C or less) which what figures about triple 
[ 2-] become low depending on the case is known, and is usually used for film production is extremely small. When a film curtains 
extremely in the temperature field of filrh production, it may become difficult to produce a flat film without sag itself 
[0012] As niientipned abovis, there were many points which should be taken [ workability / of a film ] into consideration besides these 
properties in order to realize all of the raite of high elasticity demanded as a property of a polyimide film, a high storage modulus, low 
coefficient of linear expansion, and the property of low absorptivity, and it was in the especially difficult situation to obtain the 
polyimide film with whiph there are problems, like other properties fall victim and it has a polyimide film and two or more good 
properties of ail when it is going to sattsly one of proper^^ 
[0013] ■ 

[ProbJemCs) to be Solved by the Invention] Then, this invention perspiis solved the above-mentioned trouble; and as a result of 
examining vyhpleheiartedly manufacturing the polyimide film suitable for the flexible printed circuit board and TAB film of thin wiring 
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which has many properties of all of the rate of high, elasticity, a high storage moduliis/the coefficieht of linear e>:pansiQn near copper, 
sufficient toughness, low water absorption, and ^ low moisture absorption expah^idh cbefficieint, they resulted In this invention. 
[Q014J 

[Means for Solying the Problem] this invention persons fou^^ out the polyimide film which can realize and controi m^ny property 
balance to altitude specifically^ its manufacbjre approach jn the polyimide iilVn of a ;specific presentation in view of the above- 
mentioned dematld; 

[0015] The piacie made into the summary of the polyirnide film concerning thi invention p-phenyfene screw (trfmellitic acid rnonoester 
anhydride), oxy-JIFIjTARlJ acid 2 anhydride, pyrc>miB(]itic acid 2 anhydride. 3» 3'j 4, and 4' ^ benzpphenone t^racarb*^ - 
- It makes into the contents to be manufactured from 3^ arid the polyamide^cid that chosen frorii group wHibh consists of - 
biphenyl tetrad^rboxyfic dianhydride^ p-phenyl fen e di amines and 4 and 4 '4, 4'-dianrt!hp diph^^^V^ is made to react in an orgs^^^ 

solvent, and Is obtained. 

[0016] In said polyimide film the above— menttoried p^phenyiene screw Ctrtmelntic acid rnonoester anhydride) It is 1— 90— mol % to all acid 
2 anhydride. QxyrJIFUTARU^cid 2 anhydride all acjd 2 anhydride % - 85-mol % — ^ it is Cpyrbrnellitic acid — 2 

anhydride) One phosen from 3, 3\ and the ^oup that con^ilsts of - benzophehbne tj^ djanhydrid^ S^SVaiid 4 ^nd 4 '4, 4'- 

l^iphenyl tetracaHjoxylic^^^^ to be %; fpr p^h<^^^ diam^linie to bd 25r9d^ and for 4 and 4'- 

diamiho diphenyl ether be 10-75^mpl % to all diamin^^ the contents to alJ acid 2 ■ 

[001 7] In the polyirnide film to apply, it niake for a storage mbdulus [ in / elongation percentage / modulus of elasticity in tension / 
15-30 ppm and / mean coefficient of linear expansion / between 100 degrees C and 200 degrees C^^^ a moisture absorption expansion 
coefficiehi; :ahc| / in Tg / 200 degrees 6 or more/ and 300 degrbes-G or mbre temperatu 6r less J be 200 or 

more MPas iritb i^ib cp^ 2p?S or moi^ the Jtini^ of^^ and fhacture, [ 10 ppm^w ^ 

[001 8]. The. pjac^jTiade into the suniniary of t^ of the polyirnide film of thii inveinitfon 4 and- 4'-^dlamihQ diphenyl 

ether is dissplved Into an organic solvent/ pyrome|litic acid 2 anhydride, 3, 3V 4, and 4' ~ benzophenqne tetrjacarb — 
One chosen from 3^ 3', and 4 and the group which consists of :4'"biphenyr^ 

diamine is added, the dehydration ring closure 6 the pplyamide aciid polymer which added oxy-JIFUjARU acjd 2 anhydride and was 
obtained is cpintjnuously added p-phehylene screw (triniellitic acid rnonoester anhydride) and carried out; to thjs organic solvent 
solution, iand it ma^ 

[001 9] The; plabe^^ into other summaries of the manufacture approach of the polyimide film of this invention p-phenylene diamine 

is dissolved intip an" organic solvent -- making (pyromellitic — 2 anhydride) One chosen from 3, 3', and the group that consists of - 
benzbphenone tetracarboxync dianhyd^^ 4 and 4 '4, 4:-biphenyl tetracarboxylic diahhydride is added. Then, p-phenylene 

screy/ (trimelljtic acid monpester anhydride) is added. The dehydration: ring closure of the pQlyamide acid pbtyhie added oxy- 

JIFUTARU acid 2 anl^ydride and vyaS; obtained fe'cbhtmuoud^ arid 4^diamino diphenyl ether and but to this; organic 

sblvent solution using an acid anhy^^ 

IfM^ ■ 'v.'. ' \'^'' '. T'''^-':-'''---'"': ^ '''y/^ ' \: ' ' ■ ' \ . ■ ' ' . 

[Embodiment of th^ Ipyentiph^^ concerning this invention is explained based, on one example of the gestalt 

of the operation- In addition, the vocabulary "a monomer" of this invention means the diamine of a monomei% or ^fjther of 
tetracarboxylic djanhydricle. 

[0021] The poiyim film concerning this invention may be manufactured from thei polyamide acid prepared by this contractor with the 
Weii-knowa polydmid^^^ synthesis method. Preferably, by the manufacture^^^^^^ of the polyirnide film of this inye^ 

aboye-mentioried dehydration ring closure may be performed under existence of the. irnide-izejd ag^t of an acid anhydride and ia 
tertiary :amine.^ ^/ ■ 

[jjC^2] p^pheny vyhlch has the foltewing stnjcture expressions especially as acid 2 

compound a polyamide acid (triirielliti^^^ 

too23i: J ' V . \ • .•. . : • • 

[Formula. 1J • 




[0026] And pyromellitic acid 2 anhydride with the following structure expressions (henceforth PMDA) 

[0027] 

[Formula 3] 
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[0028] And: :3 and 3' with the following structure expressions. 4. 4 -benzbphenone tetracarboxylic dianhydride (henceforth BTDA) 
[Formulai 4]" . . ' 




[0030] And 3 and 3* with the following strucitLire expressions, 4» 4'-biphenyl tetracarboxy|jc di anhydride (hehceforth BPDA) 

[0031] .■• v^^^ : -'?V;-:.: vv--..^.-. : ' ^v^^-V. -'-V^" ' . ■ . :.: 

[Foirnula. 5]: • 




[0032] P-^phenyleno diamine which has the following structure expressions as diaminie (heihbeforth iPDA) 

[0033]^/ '■;■;/:•■ " ^ ''' ^ . -'.y'l ' ■ ' '^^^ ' : ■:y/''-."- -.. ■ ;• •-. 

[Formulia S] ; . ■.- ■ 



HzN- 





[0034] And.4 and ^'--diamirip diphenVl ether vyith the fbllowihg stnjcture expiressionQ (hehbirfbrth ODA) 

K)63a;"\-^'-:'\/^ ■ ■ 

tFbrmuia 7] ' . . 

■ ■ 



NH2 



[0036] ********^^ be used in order to manufacture the polyimide film which dissolves t 

mentioned monomer in an organic sol v6nt^ is mMde t^ carry out a polymerization reaGtipn arid is applied to this invention is^ o 
[0037] In. combihation witii PPA, cyllndrioal structure is taken, the high elasticity of a film manifesj^^ and since jt is a pnncip^al 
chairi structut^e top ester bond^ it is lost from: it beihg a little flexible thermally that coefRisieht of lin^lir expahsipr> faljs of Follbwing 
TMHQ e>^rerne]y conipared vyith the case where; only pyromellitic acid is used, for exanriple etc. Moreover, it also hiaS the effect^^^ 
that an ester bond ^^ses pojarizatibn pf art 

[0038] However^ TMHQ is to cpefincient of linear expansion is also still low^ and its; toughness of combination 

with PDA is iriad^q^ fay copolymerizing diarrih^^ if it is still gping to obtain the elastic modalus more than fix^d, 

co^fFpient^ i^^^^^ 

[0039] .Using ODPA, the polymerizatibn of PDA and the diamino diphenyl ether is carried but, arid an inconvenient moderate coefficieht 
of linear expansion which is hot, sufficient toughness, etc. may be moderately realized in the combiriation of a high elastic modulus and 
copper. However, the configuration of this invention which the water absorption itself does not fall so much, lowers a moisture .. 
absorption property, and cppolymerizes TM HQ further to keep many properties desirable is very effective only at ODRA. ; 
[0040] Furthermbre^ the cphfii^jiration pf thl& gSve the high storage modulus of 200 or more MPas in 300-^ 

degreer-G or more tempei^ature of 400 degriees C or less, with other desirable properties held that it is realizable in the combinatiori of 
ODPA arid TMHQ by carrying out copplymenzation of (the one chosen from the grouiD which consists of PMDA, BTDAr and BPDA) is 
very effective, 

[0041] The organic solvent used at the polymerization process of this invention can use well-known various solvents for this 
contractor. For example, although it is desiriabie to use the high polar solvents which have high solubility to a polyamide acid, it is also 
pdssible to add a ppbr solvent to these high polar solvents. A? an example of High polar solvents/ ishehois, such as pyrrolidones, such 
as amides, such as N.N-dimethylformamidie giVid N,N-dimethylacetamide, and a N-methyl-2-pyrrolidone, a phenol, p-chlprophenol, and 
o-chlorophenol, etc. are meritioned. As an example of a poor solvent, toluene, a tetrahydrofuran, an acetone, a methyl ethyl ketone, a 
metharioL ethanot, etc, are mentioned. Solubility can also be raised by mixing these solvents and adjustihjg a solubility parameter 
suitably. 

[0042] The addition of the acid 2 above-mentipned anhydnde and diamine the aboye-mentipned p-phenylene screw (trimelJitic jacid 
mohoester anhydnde) It is 1-90-moi % preferably, iail acid 2 anhydride — receiving ~ 0 — many — the rsinge not more than 90 mol % - 
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- oxy-JIFUTARU acid 2 anhydride — all acid 2 anhydride — receiving — less than [ more than 9 85 mol % ] — preferably 8-85~mpl %■. 

— it is Cpyromellitic acid 2 anhydride. 3, 3', 4, and 4' - benzophenone tetracarboxylic dianhydnde — ) One chosen from 3, 3\ and 4 and 
the group: which consists of 4'-biphenyl tetracarboxylic dianhydrifie all acid 2 anhydride — receiving 1 — many — the- range not : 
more thfin 15 mol % — it is 2^f4-^ol % preferably, p-phenylene diartiiine is 25-90-mol % to all diarhines, and 4 and 4 -diamino diphenyf 
ether is lb-75-mbl % to ail diamm^ 

[0043] Especf ally the addition sequence of each monomer for composition of a polyamrde acid is not iimited, but various approaches 
are possible for it. it is as it is about the further remaining tetracarboxylic dianhydride, dissolving all diamines, adding tetracarboxylic 
dianhydride to this gradually, considering as the equivalent in general, arid adjusting viscosity to a splvi^nt it is — although dissoiving 
in a suitable: solvent, in addjtjph hij&king ecjuival^nt ratio equal is generally performed, it is hot limited to this. 
[0044] It: IS als;o possible to control the property of a film delicately depending on such addition sequence, 

[Q045] pis solve ODA and PDA Into a solvent, on the other hand (one chosen from the group which consists of PMDA, BTDA. and 
SPDA) is specifically added. Approach; whfch adds TMHQ succeedingly and adds ODPA after that Or dissolve two sorts of diamines in 
the solvent sirnilarly, and ^t Approach; which adds (one chosen from the group which consists of PMDA, BTDA, and 

BPDA), arid adds acid 2 matter of chance to this one by one in order of ODPA and TMHQ succeedingly Or the method of dlssp|yihg 
two sorts of di^miijes similarly and adding tihe mixture of three isprts of a pid 2 anhydrides to this; Either is dissolved in the solvent 
arhohg two ^orts .bf diamihes. Th^ of adding one sort chose ri as this from three sorts of acid 2 anhydrides^ adding one more 

sort of diamines after that; and adding two more sorts of acid 2 anhydrides after that further etc. can be raised. 

[0046] If one sort of diamines are divided into two or more steps and it adds, a variation increases and the further delicate adjustment 
of various properties is stilt nnore possible for it by these. When the pplyiaiTiide a^^ of adding (ohe: 

chosen fror^ the group which con^ arid BRpA) to this by dissolving especially ODA into an organic solVeht/ adding 

PDA stiqceedingly, and adding TMHQ. to this and addinjg ODPA continuously is used/ the polyimide film obtained ^^^^^ the case - 

where the sequence which replaced above-mentioned ODA arid PDA Is adopted shows high Tg,; arid is desirable. 
[0047] In any case^ the sum total of the molar quantity of a diamine cdmpound and the sum total of the molar quantity of an acid 2 
anhydride cbrnpound are used so t^^^ 

[0048] It is because polyme^^ degree goes up that it is cprnpletely the s^rne too much, solution viscosity rises too much as a 

result arid it is hard coming to deal with having presupposed "^^^ almost the same'' here. It is the range: of^ 0.98-1 .02 preferably, and, 
as for especially the ratio of the diamine compound molar quantity surri total and the iacid 2 anhydride compound molar quantity sum 
total, specifically, it is desirable 0.95-T.05v and t 

[0049} Altihqugh especially the addition rate of each monomer is not limited, preferably TMHQ am all ] acid 2 anhydride It is less 
than [ 90 iridl % ] more mpstl^^ zerp-mbi %. QDPA It is less than [ mcir© than 9 mbl 9685 rnol % ], arid (one chosen from: the group 
which consists of PMDA, BTDA, arid BPpA) is [ess -flian 1 mb( less than^ [ more than 25 hrVOl %90 mol 

% ];ampng [ aU 1 dianriine, a^ 

[0050] Esjjecially prefer^ is leiss than [ more thari 1 rhbl %90 mol % ] among [ all ] acid 2 arihydride, ODPA is less than [ more 

than 8 mbl %85 mol % ],. and, (one chosjen from the gr-oup Which consists of PMDA, BTDA, and BPDA) is less -than [ more: than 2 mol %14 

rnbi-% ]^'..'--:^ ■- ■■: ■'■''^ .'/ V;" -O-v-'' :- .: :^ ■ • ■: ' \: ■^''.-.'■^ ■ V- ' . = ' '.-'y- 

[0051] Most preferably, TMHQ is less t^^^ more thah:5 nibi %5|i): rnpl % ] anipng [ all J acjd 2 anhydride, ODPA is jess than [ more than 
47 irhpl %81: mbl %],■ (one^^ic^ BPDA) is less than [ more than 3 mol %i4 mbl % ], 

PDA is less than [ m diamine, and ODA is less than [ more ^t^^ 

[0052] It is also possible to cariy out delicate adiu film which small-quahtity(amount not nibre 

than 1 0~-moh% of the whole diamine )-adds the monomer component of diamjnes other than five sorts of these monomers, and is 
obtained: Aithpugh based also on the monomer to: be used, if. it is copbiy mentation beibvy thi^ amount in general, a rrioisture absorption - 
property, a heat charabteri&tio, and a, mephanicar characteristicVcan b level. As a monomer of the diamine 

for small quantity,: halogenation objects, such as - bis(4-arnino phenoxyphenyl) prbpahe, and dimethyl benzidine, 2, and 2 '4, 4'-bis(4-- 
amino phenoxy) biphehyls ahd 

[0053] Although a polymerization reaction will not be especially limited if it is temperature generally used for the polymerization 
reaction of a polyamide acid, its 60 degrees C or less ai^e desirable, and It is more desirable to carry out below 40 degrees" C. When it 
beppmes high ternp^e it js easy to produce the ring openihg reaptipn of an ap't^~^nhyd ride radical arid the generation reaictibh of 

a poiyarriide acid may 

[0054] Although it is desiraW or an argon, it can carry out 

also under other conditions. 

[0055] Further 10 r 25wt% of the concentration in the solution of a polyiamide acid is desirable 5 - 30wt%. If lower than this, solvents 
will increase in number, the desiceatibn after film manufacture takes time amount, in the case of concentration higher than this, 
viscosfty may rise and processing: may b^ 

[0056] Although the viscosity of a polyarnide acid sblutibn will not be limited especially if it is the viscosity which can carry out film 
processing, it Is 500-60pOpoise preferably about about 100-1 OOOOpoise at 22 degrees It is also difficult to have a bad influence on 
the property of a film, if viscosity is too low, and to stabilize thickness in the case of processing. On the other hand, when viscosity is 
too high, in case stirring of a solution becomes difficult and processes it in the shape of a film, the strong force is needed, and it is 
inconvenient. 

[0057] The solution of the. obtained polyamide aicid can.be formed in the shape of a film, a polyamide acid can be imide-ized, and a 
polyimtde film can be obtained Generally, this irhide-ization has the cheimicai approach: using the thermal approach and dehydrating 
agent, or ImideHzed catalyst which dehydrates with heating. Which approach of these may be used and the chenriical approach and the 
thermal approach: can also be used together, A dehydrating agent and a catalyst are added, according tp the chemical approach heated 
ahd dried, it is rnore efficient than the thermal approach and the outstanding property rnay be given to a film. Althpugh it is also 
possible to realize an equivalent property by putting in an exten^fon process by the production process etc. if five sorts of moribmers 
of the invention in this application are Used even when not using a dehydrating agent or ah imide-izedi catalyst, the field of productivity 
to the chemical approach is desirable. 

[0058] The.dehydrating agents used for this invention are aliphatic series acid anhydrides, suph as an acetic anhydride, an aromatic 
series actd anhydride, etc. Moreover, tiie catalysts used for imide-ization are tertiary amine, such as a pyridine, the alpha-picotine, 



http://www4.lpdLncipi.go jp/cgi-bin/tran„web_cgi„eije 



2006/08/09 



JP,2000-159887,A [DETAILED DESCRIPTION] 



5/7 



beta-pi coline, gamma-pi col ine, a trimethylamine, dimethylaniline, triethylamine, and an isoquinoiine, etc. 

[0059] For exarnple/ although the example of the bhernical approach of imide-izing is given to be[ow, thi3 invention is not limited to this. 
That is, the solutjon which added the dehydrating agent beyond a stoichiometry and the tertiary amine of the amount of catalysts to 
the obl^ined F>c>iyarhlde a^^^ solution Is cast or applied the shape of a film» a drum, or an endless belt made from organic coririipounds, 
such as a sUj^pdrt plate and PET,, and is made into the shape of film, the film is dried for [ about 5 minutes - ] 90 minutes at the 
temperature of 150 degrees G or less, and the paint film of a free-standing ppjyamide acid polymer is obtaineid. Next, this is torn off 
from a base material arid an edge is fixed. Then, by heatjng gradually to 100 degrees 'C - about 500 degreeis C, it is made to imide-ize, 
it removes fronri this aft|?r cooling, and 

[0060] The exampi^ of jmideHzihg.by is nt>t irmited to thist, although the same process as th^^ 

chemidal imide^ized Irnethod is mentioned. That is, a polyarriide acid solution is cast or applied on base materials, such as a film made 
from orgianic coriripounds; such ^s a support plate and PET, a drum, or an endless belt^ is made into the shape of film, and can be heat- 
treated. - 

[0061] Qn the occasion of manufacture of a film, ftirther, a heat deterioration inhibitor is added and degradation of the film at thei time 
of baking can be preyented. Other ^a^ be acjded and degradatroh of the film^ the time of film manufacture etc, can also be 

prevented: As a heat deterioration inhibitor- or it has tFie d€>gradiatibri inhibitor 6f phpsphpri(r*acid:syst^^ as triphenyl 

phosphate, ahd^ substittjen^^ the behzophenbne which does not havei a substitueril is^ m^^ a rhetal simple 

substance, an brganometallic compo 

[0062] The polyimide films concerning this invention mahufactured as mi&ntjoned above are the rate of high elasticity, a high storage 
modulus, and a good polyiirijde filrh of the balance which has ah elohgation percentage, Ipvy coefficient of linear expansibn, a low 
moisture absprptioh expa property at th6 time of high fracture, having fixeid/therrnal tesistanc^^ an adhesive 

property^; etcv:! \ .\ J ■■'■l"-,- "■" •■ " "•. 

[0063] SpepiiFically, the polyimide film concerning this invention can manifest itself the property that a storage modulus [ in / elongation 
percentiage / the time of 4.5 - 8.5GPa and fracture / modulus of elasticity in tension / 1 5-30 ppm and / mean coefficient of linear 
expansioh / 100 degreesT-C 6r more / mean coefficient of linear expansion 200 degreeis C or leiss / a moisture absorption expansion 
cpefficient 20% or more, ^nd / in Tg: /. 200 degriee^ C or nior6i and 300 degrees-C or more tern peratur'e of 400 degrees; C or less ] is 
200 or mbre MPas- [ 10 ppiti or fe^ 

[0064] Here, the property of th^ polyimide film cohcerntng this invention is measured as follows. That is, ah elongation percentage 
means the measured: value which applied to ASTM-D882 correspondingly, respectively at the time of a hipdulus of elasticity in tension 
and fracture: Using TMAby SEIKO, electronic industry incorporated cpmpanyl2DC, iah average coefficient of linear expansion raises 
temperature at a rate of 10 degreeis G fn the bbttorn of existence of nitrogen, and 1 nriiriute, and measures and calculates the value iat 
the time of 100 degrees C 7 200 degrees C. A rnpisture-ab sorption cpefficient of expansion is iri the coridjtiph (it is about 3g to a 
5mmx20mrh sample) to which the mm load was applied so that a polyimide film may not curtain, it is made to absorb moisture until 
it carries but gas conditioning of the humidity tp 30RH% and is saturated completely, it infieasurbs a dimension, m'easureis the iaack 
d im ens ion which gas conditioning of th e humidity was carried out [ dim en sion ] to 90RH%; and carried out: saturatio ri moisture 
absprptibn similarly after Ih^^ and asks for the rate of a dimi3nsiona[ change per 1% of relative-humidity differences frorh both result. 
Glass transition temperature (Tg) is measured be^jng in **** mode and Carrying out a temperature a rate for /using a 

dynamic viscoelasticity measuring device (DMS20ff 

[0065] • .■ ■■ • ■ ■■ ^ . ■ : ; v . ■- '■' ' ., ^.: - : : ■ 

[Example] This invention is not limited by these examples although an example explains this inven^^ more concretely below. 
[0066] Under the ice bath in a nitrogen-purge ambient atmosphere/ (Ex^ dimethylacetamide 78Qg 33,4g (about 37.5-mpl% in 

the total diamine) ObA is^d^ Dissolve 3.9g (about four-rnol% in^^t^ PMDA, and 30,0g (about 62. 5-fnol% in th6 

total diamine) PDA f si dissolved. May add gradually TMHQ63.1g (iabout 31-mbl% in totM'^ac id 2 anhydride tbiis, iand it was jnade to 
stir and react, and ODPA89.6g (about 65-mol% in tbtal-acid 2 anhydride) was added igradua I ly con 2500pojse 
polyamide acid solution was obtained by measurement at 23 degrees C. 

[0067] l OOg of this polyamide acid solution — about 0 degree C — cooling — this — a 1 3.5g acetic anhydride and a 4.1g isoquinoline - 
- in additipn; homogeneity^ stirring — after calcihating. this on an SUS jDlate — 50 micrometers. The cast was carried out to 
predeterrnihed thickhesis are thln^ and hot air drying w^s carried out at 1 25 degrees C for 5 minutes: After that, frpiifi th SUS plate, the 
film was torn off, where four pieces are fixed, it carried but at 250 degrees C by 170 degrees G; for 1.5 minutes, iand stovihg of this was 
carried but at 430 degrees C by 350 degrees C for 3 minutes for 3 minutes for 1.5 minutes^ and the polyimide film Was obtained. The 
rpsult of having measured an elongation percentiage^ coejfficient of linear expansion, a moisture absprpttbn exptansioh coefficient, Tg, 
and the sitoi^ge rnodu^ degrees G at the time of the modulus of elasticity in teinsipn. of this film and fracture is/shown |h Table. 

[0068] Under the ice bath in a nitrog^n-^purgia ambieiit atmospherie,: (Example 2) In dimethyiacetamjde 78Qg 33.6g (about 37>5-mol% in 
the total diamine) pbA is disisolved. Dissolve 7,8g (about eight-moi?i in total-acid 2 anhydride) PM 3p;3g (about 62.5-mb!%: in 

the total diamine) PDA is dissolved. May add. gradually TMHi363.6g (about 31-molS in total-acid 2 anhydride) to this, and it was; rnade tp 
stir and react, ahd QbPA84.7g (about ei-mol^i in total-acid 2 anhydride) was added gradually cbntihuously, and about 25bbppise 
polyamide acid solution was obtained by measuremen 

[0069] This polyamide acid solution was processed by the same approach as an exarhple 1, and it considered as the polyimide film: The 
characteristic t^st Was peHbrmed like thb iexamp 

[0070] Uriderthe ice bath in a nitrogen-purge ambient atmosphere, (Example 3) In diniethylacetamide 780g 33.9g (about 37.5-moI% in 
the total diamine) ODA is dissolved. 1 1.Sig {about 12-mol% in total-acid 2 anhydride) PMDA is dissolved, 3b.5g (about 62.5-mol% in the 
total diamine) PDA is dissolved. May add graduajly TMHQ64.1g (about 31 -mol% in total-acid 2 anhydride) to this, and it was made to 
stir and react, and ODPA79.8g (about 57^Pl%.in total-acid 2 anhydride) vyias added gradually continuously, and about 2500poise 
polyamide acid solution was pbtained by )rneasurem^e^^ 

[0071] This polyamide acid solution: was probessed by the; same approach, as an example 1, and it considered as the polyimide filrii. The 

charactei^istic test was performed like the example 1. The result is shown in Table 1. 

[0072] Under the ice bath in a nitrogen-purge ambient atmosphere, (Example 4) In dimethylacetamide 780g 33.1 g (about 37i5-mol% in 
the total diamine) OD A is dissolved. Dissolve 7.1 g (about five-mol?4 in total-acid 2 anhydride) BTDA, and 29.8g (about 62.5-molS in the 
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total diamine) PDA is dissolved. May add gradually TMHQ 62.6g (about 31 -mo 1% in total-acid 2 anhydride) to this^ and it was made to 
stir and react, and O DP A87,5g (about 64'-mpi?S in tptahacid 2 anhydride) was aidded gradually contihudiidy. iarid about 2500poise 
polyamid.e dcid solution was obtained by m : . 

[00751 Thi5 polyarnide acid solution w^s processed by the same approach as an example 1, and it considered as the poly imide frim. The 
charactenstrc test was perForm 

[0074] Under ihe ice bath in a nitrogeri-purge ambient atmospherie, (Example 5) In dimethylacetamide 780g 33,dg (about 37-5-rnol% in 
the total diamine) ODA is dissolved, 1 7.7g (about 12. 5""mpl% In totahacid 2 anhydride) BTDA is dissolved 29.7g (about 62.5~moI% in the 
total djamine) PDA is dissolved. May add gradusipV TMHQ62.5g (about. 3i-rripl% in fcotal-acid 2 anhydride) to: this, and it wais made to : 
stir and react, and ODPA77.1 g gradually contihubusiy, ]aind a^^ 

pplyamld e a pi d solution was obtained by measurement at 23 degrees Cl . 

[0075] This polyarnide acid solution was processed by ^^t^^^ 1, and it considered as the polyimide film. The 

charactenstic test was performed 11^^^^ 

[0076] (Example 6) Except [ all ] haying made ad d^^^ PDA reyerse, the polymerizatlcjh was perFom the 

same approach as an example 5, the polyimide filrn Was produced by the same approach and the dh^racteristic test w^s performed. The 
result is shown in Table 1. 

[0077] - ■ • . " ^ . " = 

[Table::!]-, .,---: : -.: ■ ■■:.-■■'.'-"■[■-■-■-■'■ . ■■'' ::[ : .:.■■' . 













(ppm) 




<MPa) 




ODA 37.5 

PMDA A 

PDA 62.5 

TMHQ 31 
ODPA 65 


6 


so 


21 




240 


210 




ODA 37 5 
PMDA B 
PDA 62.5 

TMHQ 31 
ODPA 6T 


5 


28 


C 1 


7 








ODA 37 5 
PMDA 12 
PDA 62.5 
TMHQ 31 
ODPA 57 




3Q 




7 








ODA 37.5 
BTOA 5 
PDA 62.5 
TMHQ 31 
ODPA 64 


6 


30 


21 


6 


250 


260 




ODA 37,5 
BTDA 1 2.5 
PDA 62,5 
TMHQ 31 
ODPA 56^ 


6 


28 


21 


7 


260 


310 




PDA 62.5 
BTOA 1 2.5 

ODA 37.5 

TMHQ 31 

ODPA 56.5 


6 


25 


19 


7 


250 


350 




PDA 62.5 

BTDA 12.5 
TMHQ 31 

□DA 37.5 
ODPA 56.5 


6 


25 


21 


7 


27S 


360 



[0078] Under the ice bath in a nitrogen-purge ambient atmosphere, (Example 7) In dimethylacetamide 780g 29.7g (about 62.5-"mol% in 
the total dia^mine) PDA is dissolved. 17.7g (about i 2.5-mol% in total-dcid 2: anhydride) BTDA is dissolved. May iadd gradually TfylHQ62.5g 
(about 31~nipl% in tptal-acrd 2 anhydride) fo this, and a stirring reaction is carried out. ODA (33 and Og (about 37,5-riniol96 in the toi^f 
diamine)) was dissolved, ODPA77.1g (about 56.5-mol% in totalpacid 2 anhydride) was added gradually continuously, and about 2500pojse 
polyarnide acid sofutipn was obtained by measurement at 23 degrees C. This pplyamide; acid solution was processed by the same 
approach as art example 1, and it considered as the poly imid^^ film, The characteristic tiBst was performjed like the example 1. The result 
is shown in Table, i. 

[0079] (Examples 1^ of a qornparison) By the approach <)f adding acid 2 anhydride by liie same approach as an example after 
dissolving all diamine components into dimethylacetamide, the polymerizatibn reaction was perFbrmed so that it might become the total 
solid content concentration of 20% in a solution, and the viscosity of 2500poise. Each component and its mol % are shown in Table 2. A 
polyimide film is obtained using these polyiamide aictd solutions like an example, and tiie result of having measured the property is shown 
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iri Table 2, 

iogso] 

[Table 2] 









(%) 


ill 


(ppm) 




3so*C"c?ro 

(MPa) 




ODA 40 
PDA 60 
TMriQ lull 




5 


18 


6 


270 


1000 




ODA 37.5 
PDA 62.5 

TMHQ 31 
ODPA 69 


6 


30 


23 


5 


255 


150 




ODA 50 
PDA 50 
TMHQ 50 
PMDA 50 


5.5 


20 


9 


6 


350 


1100 



[0081]- 

[Ef^fecl: of the Inventi^ bf this invention does not have in the : 

old polylmrde film for the bases, and especially low hygroscopic swelling — having — in addition — and without [ therefore ] being less 
than a copper coefficient of linear expansion - thoggh it Is hig^l elaisticitY and a high storage modulus, when it uses; as the substrate and 
the tape for TAB of the extrem ^xcelleni piiryatMre pirbperty can be discovered. Sin ce the polyimide film of this invention is 
excellent also in flexlfaility and th^nrriai resjistahce and do^s not spoil a property required as a base polyimide film, it can respond to th^ 
electronic equipment 



pprarisjiation done J : 
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* NOTICES * 

Jpd and fipIPl are not reijSonsjble for any 
dainkges causeid by the i^se orf this trails iiaiti on, 

IThfs document has; beea t^^^^ by computer. So the transiatibn may n reflect the original pre cis^^ 

3in the: draWirigsl ^ ; 



TEGHNIpAL FIELD: -■'^■^ 

[Reid of the Inventrbn] This invention relates to the poly i mi de film excellent m the physical-properties balahce which can gjw low 
cun/ature and high djm^ 



pranslatidn dp 
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* NOTICES * 

JPO and NCIPI arie lipt rei^pQnsIble fqr any 
damages icausfed by th^ 

l.This document has been translated by cornp liter So the trianslation rriay not reflect" the origina! precisely, 
iifntheiC^ 



[Description of the Prior Art] The polyimide film iis equipp thermal resistance} Insulation, solvent resistance, a low temperature 

performance-proof, etc;,: and is widely used for the cbhriputer [fst as an electrical-and-ielectri conripdhents ingredient: of IC 

opritrol. _ ,': "V''' ; \ " ' I: ■ : ' ' ■ .'■ ■ ?/.'' ' ' ■ i '.' - ^ ■ 

[00p3] In reC'ent years; ^ c^imputer list is asked foir a mfniaturizatiori: and thin shaFj^-izatiofi iaisb sujjstrates arid an IG ; 

p^bk^ge ingredi^rit ctf IC corStrpl/Fbr t^ it 

is needed to be heaiting,: ta be tension;, a^ thatthe dlinefHisib^ moMure absorption further is small also about the 

polyimide fllm^^w becorh^s minutei and Is u^ed flexible patchboard, the carrier tape 

for TAB, etc. Furthernriore, ft is necessary with thlh-sha^^ of an ingredient to maintain the 'elasticity" of the whole layered V 

p^xjduct: ■j^nd.to processing' pj-ocess stabi j ity . • 

[0004] iH^bk^ of linear expansion of £t p srri^ji/fcif aj^t 

ghdastor^^ 

[0005] However, in order to. make a polyimide film and copper foil rivai and t6 process them in the case of manufacture of a flexible 
patchboard or an IG package, it is not desirable to differ from a copper coefficient of line a r expansron greatly about film coefficient of ^ - 
linear expansion. Thiat is^ it is because purvature will ariise iri a lamination article, arid it vyill bei hard coming to carry out prpcessing,; . 
consequenyy overall dirne^^ the coefficient. of linear expansion of a polyimide film and: 

copper foil differs greatly^ Therefore, what has the small difference of coefficient of linear ejcpans^^ with copper foil is desira 
[0006} Varibys: attoimpts am order to obtain the po the abbve-mehtionfe^ propeirt^^ Firsti for riate[ of Kigh 

elasticity ]^!zing of a po|y]^ it is known widely that what tise the m on pm<er of upright stmcture^ i.e., a 

mqnprner with of linear expansion of the quantities becomes low too much, and 

stops howeyeri being suitable fo ■ 
[pOOT] Though si comparatw^ eJa^ic mbdUlws is realfe dixler not to lower coefficient of linear expansicfh too mud^ "Uie 

rribnomer which ha usihg^ chemical jm id e-ized agent it ^ m by the heat dure method,, 

and there is also an example which takes the apprpadh of making orientation of the^^d sweet However/ the heat cui^e 

method ha^ the disadvantage that required heating time is long compared with the clnemical cure Tnothpd, and it is inferior to 
productivity, - 

[0008] Furthermpre, if it is^^^^^ a monomer yyith high lihearity i? used, generally, the flexibilitY of a filni is. spoiled arid difficulty 

n^ay produce it at the poin^^ 

[0009] Espeblal ly for a sj^mi conductor package applfcaitidh, jt is oa jjed for fro m a vi bWppint of th e d e pbridabil ity of serhi-coihdtictor . 
that wati^r absbrption; is IbW ^s mubh as pbssibli^, and; it Is ■balled for frbm a viewppint of dlmensronal stabiiity fir'bm it that a moisture 
absorptf on expansion coefficient is also low. . 

[pOtb] In order to (p absorption expansion coefficient, it is effective to reiduce the imide radical 

Weight in thb mo lecular structure. For this reason, the Ibng^cha in monomer which contains tvvd or rnore crbpkedhe ss radical s in a 
principal chain ij$ us a restjlt, decline in ah elastio modulijis an coefficient of linear 

expahsiipn ar'^ -cau^^d; arid- dim en^ stability falls victirh. When e jttr^me, thieitridp lastioity ^^^^^ h as Tg at I6W t^rhp erature 200 
degrees C or less ■come^^ to bis shown, and it stops being suitable for using as a base film. Moreover, when the long mbnbmer was used 
with ^lich linearity, paQk!ng <^^ could not bepdme difficult and suffipieht toughness could hot be discovered, but there were 

problems, like fijmH^irig^^ the case itself becbmes^^^^ 

[001 i] Generally morjedver, the value ^d^^ storajge modulus of a viscoelastic body (a polyimide film is; also eontaihed) In the 
tehiperature field exdee bepomes lower than the v of the storage rriodulus in ordinary temperature (a single iRgLire). When 

the storage modulus in the temperature (for example, 300 degrees C or more 400 degrees C or less) which what figures about tripfe ' . 
[ 2-] become low depending on the case is known, and is usually used for film production is extremely small. When a film curtains 
extremely in th^ temperature field of film production, it may become difficult to produce a fiat film without sag itself 
[0012] As mentioned above, there were many points which should be taken [ workability / of a fijm ] into consideratiph besides these 
propertieis iriCdiriJ^^ realize all of thje rate of high elasti city demanded a property of a polyimide fiirn, a high storago modulus; low 
coefilGient of linear ekpan&ion, and the property of low absprptiv.ity, and it was in the especiaily difficult situation to obtain the 
polyimide film vyith whi oh there are problems* like other properties fall victim and it has a poiyimide film and two or more good 
propertied all 



[Tr^rislgtiori done.] 
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* NOTICES* 

JPO and NClPI are n responsibje for any . 
daiiias^^ caused by th^ thfs trianslailon, 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the; word which can not be translated. 
3.1n the: drawings, any words are not translated. . 



EFFECT QF THE INVENTION 



[Effect of the Invention] the outstanding moisture absorption property which the polyimide film of this invention does not have in the 
old polyimide film for the bases, and especially low hygroscopic swelling — having — in addition — and without [ therefore ] being less 
than a copper coefficient of linear expansion^ though it is high elasticity and a high storage modulus, when it uses as the substrate and 
the tape for TAB of the extremely excellent curvature property can be discovered. Since the polyimide film of this invention is 
excellent also in flexibility and. thermal resistance and does not spoil a property required as a base polyimide film, it can respond to the 
electronic equipment increasingly made minutsi . 



[Translation done.] 
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JPIP and fllCiPl are not responsible 

daniaeres cttiise^d by tise of this tiranisfatibn. 

IThis docurnent has been translated by dbmpyter. So the translation n:iay not reflect the originai precisely* 

2.**=*;* shows the word 

3Jn ihe drawingis» any words a 



TECHNICAL PROBLEM- 

[Prpblenn(s) to be Solved by the Invention] Then, this inyentipn persons . solved the abpve^mehtiphed trouble; and as a result of 
examining wholeheartedly riia^ the polyiniide fi|rn suitaible for the flexible printed circuit bbard. and TAB fil^^ of thin vyiring ■ 

which has many properties of all of the rate of high elastici^ storage modulus, the coefficient of linear expahs ion near copper, 

sufficient tbughnespv low absorption expansion :coeffic!eht, t^ in this iiwentipri. 



[Trahslatibn done j 
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* NOTIGES * 

JPP and NPIPI are not responsible for any 
danages caus^^^^^ the use of th\i trahsiat idn. 

I.This dbcurTieht has be 
3Jn the drawings, any yvor^^ 

mms ' : . : .y/^-- . 

[Means for Solving the Problem] this inventibri persons found out the polyimide film which can realize arid control many property 
balance tb altitude specffi of a specific presehtatiph in view of the above- 

mehtibned dernand. 

[0015] The jDlab^ mad^^^ ihtQ the summary of the polyimide film concerning this iiiyentfqn p-phehyl en e screyy^ (trimejlitjc acid mpnpester 
anhydride), pxy-JiFUTARU acid 2 ahhydride, pyromellltic acid 2 stnhydride, 3, 3'; 4^ and 4- benzophenoh!^ tetracart^oxylic diahhydrid^ - 
- It rnake? into the contents to be mahufactu red froni 3, 3', and the polyarinide acid tbat one chosen from group which consists of 
biphehyl tetracarbbxylic dianhydrid diamine, and ^4 idnd 4 : 4, 4'rdiamirib; dlphenyl ether is made: to react ih^a^^^^ i 

solvient, and is obtained. 

[ppi6] In :said polyimide film p-pheinyiene screw (trim el llt^^ m on oester anhydride) It is 1-9D~mpl % tb all abid 

2 anhydride. Oxy-JIFUTAF?U acid 2 anhydride ail acid 2 anhydride^^^^^ receiving — eight-mol % ^ 85-rrioI % — it is Cpyrpmel[itic acid 2 
anhydride) One chosen from 3, 3V and the group that consists of beinzophenohe tetraparboxyjic dianhydride, 3, 3'r and 4 and 4 *4, 4'-^ 
biphenyl tetracarbpxyllc dianhydride It makes to be for p-phenylehe diamine to bei 25-siiDHTtiol % t all diamines, and for 4 and 4'- 
diarnihb diphenyr et^ 

[0017] In the polyimide film to apply/ it makes for a storage modulus [ in / elongation percentage / mpdul Lis of elasticity in tension /; 
15-30 ppm and / mean coefficient of linear expansion / between 100 degrees C and 200 degrees 0 / a moisture absorption expansion 
cbefficient, and / in: Tg / 20Q degrees C or more, and 300 degrees-C or more temperature of 400 degrees C or less ] to be 200 or 
more M Pas into the oohti^ntk 2QK or; mor'e M the time: of 4.5 - 8.5GPa and fracture, [ 10 pprri oj- less ] 

ip0l8] Tthie: pj^^^ ifiade. intb the sumniary of the manufacture approach of the polyimide fil^^ and 4'Tdiaminb diphenyl 

ether i^; dissolved into ^h^ organic solvent pyrome llitic acid 2 anhydride. 3, 3', 4, and 4' - be nzophenone tetracarboxy I ic d ianhy dride ~ 
One ehb$*^h from 3, 3', and 4 and the group which consists of 4 Tbiph^ny I tetracarboxylic diahhyidnde is added. Then, p-phenylene 
diamine is added, the dehydration ring closure of the pojyamide aqid polymer which added pxy-JIFUTARy a 
pbtaih^d lis continuoyisly i^dded p-phenylene screw Ctrim:e||itic acid mpnoester ahhy dride) an to this organic solvent 

solution; arid it makes to obtain a polyrr^^ film into the contents. . ; 

[Q0i9j The piace mi^^^ into oth^r summaries of the nrianufacture approach of the polyimide fitm of this invention p'-phenyienie diamine 
is dissolved into an organic solvent -^ makihg (pyromeIlitic acid 2 anhydride) One chosen from 3i 3\ and the group that consists of - 
benzophehone tetracarboxylic dianhydride, 3, 3', and 4 and 4 '4, 4*-bipheny! tetracarboxylic dfanhydnde is added. Then, p-phenylene 
screw (trimeHitic acid mono ester anhydride) is added. The dehydration ring closure of the polyamide acid polymer which added oxy- 
JIFyjARU acid 2 anhydride ; ^nd was obtained is pontinubusly added 4 and 4'-dianrtino. diphenyj ether and carried but to this- orjganic 
sbiveht: solution using an acid anhydride and the third cUss amine, and it makes to obtain a pibiyimide film into the conteihts. 

[Embodiment of the Invention] Hereafter, the polyimide film concerhihg this invention is explained based on one example of the gestalt , 
of the operation. In addition, the vobabutary "^a mphomer' of this invention means the diarhine of ia monomer, or either cjf 
tetracarboikylic dianhydride^ 

[0021] The concei-ning this invention may be manul^ctured from acid prepared by this contriactbr with the 

vvell-knbwn polyarnide si synthesis methbd. Preferablyt by the manufacture approach of the polyiniide film of this 
abpve-mentioned dehydratioh rin be performed under existence of the imide-ized agent of an acid anhydride and a 

tertiary amine: 

[0022] p-phenyJeiie screw which has the following structure expressions especially as acid 2 anhydride in this invention in order tp 
compound a pb^ 



[Fohrriuia 1] 




[0024] And oxy-J!FUTARU acid 2 anhydride with the following structure expressions (henceforth OD PA) 

[0025] 

[Formula 2] 
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[0026] And pyromellitic iacid 2' anhydride with the following strucloj He expV^s^^^ PMDA): 
[Formula's] 

6 0 




[0028] And 3 and 3' vvlth .tK& "fbllowihg; structure escpresisions, 4, 4-benzophehohe tetracarbbxyllc diaiihydride (hehceforth BTDA) 
[FQrrtUJla.4]^; ■": 




[0030] And 3 and 3' with the following structure expreisisi on 4, 4'-biphenyI tetracarbbxyllb dianhydride (henceforth B PDA) 

[FbrrriLila--5]^'-:'. .-. 




[0032] P-phenylerie diamine which has the following stmcture exp -as dramine (hehcefortii PDA) 

[FxihrTiuIa- e] :v\^ 



HzN 




NH2 



[0034] And 4 and 4'~diamino .diphenyJ ether with the follovyihg; stnJctijre expresslohs (hehceforth ODA) 




[Q036] acid which can be used in ordeKto rn^hufactu re the poly imide film above- 

hfiisjltiphed nionomer in ah orgaihic splyent, is made tQ csanV out a pplymeriza^^^ reaction aind is applied: to this iiivehtion is obtained ■ 
[0037] in 'cpmbihation^ PDAi cylindricai structure is taken, the high elasticity of a fjlmt mahifests itself, and since it is a principal 
chain structure top ester bphd, it is lost from it being a little flexibte thermally that coefficient of linear expansion falls of Following 
TMHQ extremely compared with the case where only pyromellitic acid is used, for example etc. Moreover; it also has the effectiveness 
that an ester bond eiases polarifatron of an imide ring» lowers water absorption, and lowers the rate of swelling. . 
[0038] Hbvy^yer, TMHQ is too hard structurally, and its coefficient of linear expansion is also still low, $nd its toughness of combination 
with PDA is inadequate. Also by copblymerizing diaminb diphenyl ether, if it is still gojng to obtain the e fasti c modulus more th ah fixed,; 
coefficient of lineai^ expansion falls too itiuc^ 

[0039] Using pDPA. the polymerization of PDA and the dfartiino diphenyl ether is carried, out, and an inconvenient moderate coefficient 
of linear expansion which is hot, sufficient toughness, etc. may be moderately realized in the combination of a high elastic modulus and 
copper. However, the configuration of this invention which the water absorption itself does hot fall so niuch, lowers a moisture 
absorption property, arid cOpplymjBtiZ^ ksep many properties deisirable is very effective only at ODPA. 

[0040] Furthehfiipl'^^^ of tiiiis invention which can nev^jy g^ve the higii storage moduluis of 200 or mpre MPas ift SOO-^ 

d^gree-G or more tempierature of 400 degrees C or less, vAih other desirable properties held that it isi realizable in the conribihation of 
pbPA and TMHQ by carrying out copolymisrizattpn of (the one chosen from the group which consists of PMDA/BTDA, and BPDA) is 
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very effective. 

[0041] The organic solvent used at the polymerizaition process of this invention can use well-known van ours solvents for this 
contracton For example, ajthough it is desirable to use the high polar solvents which have high solubility to a poiyamide acid, it is also 
possible to add a poor solvent to these high polar solvents. As an example of high polair ^blverits, phenols, such as pyrrolidones, such 
as amides, such as N-N^dimethylfpiTnarriide and N,N-dimethyIacetamide, and a N-rriethyl-i^pyrrblidone, a phenol/p-chlorojihehpl, and 
o-chlpropheripl, etc... are .mentiphed. As an example of a.popf Solvent, toluene, a tetraKydno^iir^n; an acetone, a rriethyl ethyl ketone, a 
methanol, ethano'. etc. are mentioned. jSpFubility can also be raised by mixing these sojvents and. adjusting a solubility pahanrteter 
suitably. ' , ■/ ' • . ' ' ' ' . '" '.' 

[0042] The additipri of the acid 2 abovermentioned anhydride and diamine the abovie-rhentioned p-phenylen screw (triniellitic acid 
monoester anhydride) ft is i~90-moi % jpr^ferably. all acid 2 anhydride — receiving -- 0 — many; — the ra^^^ 90 mol % - 

- oxy^JIf^UTARU aicid ^ anhydride — ail ^ bid 2 anhydride. -^ receiving — less than [ moire th^ri 9 85 mot 56 J pireferably 8-85-mol % 

— it is (pyromellitic acid 2 ahhydride. .3. 3\:4, and 4' - benzophenone tetracarboxylic dianhydride — ) One chosen from 3, 3\ and 4 and 
the group which consists of 4 -biphenyl tetracarboxylic dianhydride all acid 2 anhydride — receiving — 1 — many the range not ■ 
more than 15 hipl % — It is 2- t4-mo| % preferably, p-phehy|ene diamine is 25-90-nipl % to all diamines, and 4 and 4;-cliamjno diphenyl 
ether is |p"75-mpr % to all d^^ 

[0043] Especiany the addition sequence of each monorher for cornposition of a ip>olyamide acid is not limited, but various approaches 
are possible for it; it is as it Is about tiip farther^ r^ dianhydride; dissolving all diamin adding tetracarboxylic 

dianhydride to this gradually, considering as the equivalent in general, and adjusting viscosity to a solvent — it is — • althoujgh dissolving 
in a suitable solvent, in addition rnaking equivalent rati^^ generally performed, it is not limited to this. 

[0044] it is also possible to coritrpj the prOpeHiy b^ 

[0045] bisspjye ODA and PpA into a solvent, on the other hand Cone chipsen^ from t^ 

BPDA) is specifically added. Approach; which adds TI\flhlQ supce^dlngjy drid a^dds Or (iissp|>^ diamines in 

the solvent similarly, and this fs received Approach; which ^dds (one chosen ftphi the: group which consists of PM DA; HTDA 
BPDA), and adds acid 2 rnatter of chance to this one by one jn ordei^ of ODP A and TMHQ succeed^ method of dissolving 

two sorts of diamines sirnilariy and adding the mixture of three sorts of acid 2 anhydrides to this; Either is dissolved the solvent 
amorig two sorts of diarnirtes, The app^oaph of addihg one sort chosen as this from three sorts of kcid 2 anhydridesi; adding on more 
sort of diamines after that, and^^^^^ niorjs sorts of acid 2 ari^ 

[0046] If one sort of diamines are divided into two or m^^^ steps arid it aidds^^^ increases and the further delicate adjuistrneht 

of various properties is stiH more possible for it by these/ When the polyarhide acid compounded by the procedure o 

chosen from the group which consists of PMDA. BTDA, and BPDA) to this: by dissolving especially ODA into an picnic sol Vent, adding 

PDA succeedingly, and adding TMHQ to this and adding QDPA continUoLisly is Used, the polyimide fiirn obtained raliiertha^ 

where .the . se^ high T^ and is desfrable: , 

[0047] irr ^ny case, the isum total of thje nipjar quantity of 1a dia^^ -surri total of th^ rhplar quantity of an acid 2 

anhydride conripourid are used so that it 

[0048] It is because polyrnerization degree goes up that it is completely the same too much, solution viscosity rises too much as a 
result and it is hard coming to deal with having presupposed ''It is almost^ of 0.98-1.02 preferably, and, 

as for especially the ratio of the diarnlne conripourid molar quantity sum total and the acid 2 anhydride compound molar quantity sum 
totalj speeifibally, it is desirable 0.&5-1.65,^^ a 

[00491 AfthoMgh e addition rate pf eaph^^^^ is not jirn (ted; preferably TMH [ all ] acid 2 anhydride It is less 

thah [ 90 rribj % ] more mps^^ than zero-rmol %. ODRA It is jesS than [ more than 9 mol % % ], and (one chosen from the groups 

which consists of PMDA/ BTDA, and BPDA) is less than [ more than 1 mbl %15 mol % ], PDA is. less than [ more than 25 mol: %90 i^^^ 
% i among [ p i diarnihe^ an^ 

[0050] Especially preferafaly, TMHQ is less than [ mpre than | niol %90 mol % ] among [ ajl ] acid 2 anhydride, ODRA; is je?s than [ more 
than 8i mbl %85 mbl % 1 and (one chosen from the group which consists of PM DA, BTDA, and BPDA) is lesstiiari [ mbre than 2 mbl S14 

moi.%]:;":^v:-"^. : ;^ \ i ■ '.■ ' -^^ 

[0051] Most preferably, TMHQ is less than [ more than 5 mol %50 mol % ] among [ all ] acid Z anhydride, ODPA is less than [ more than 
47 nnpl :%8i moi % ], (one chosen from the group which consists of PMDA, BTDA, and BPDA) is less than [ more than 3 mpl %t4 mol % ]. 
PDA is less than I more than SO mol %90 mol 94 ] among [ all ] diamine, and ODA is less than [ more than 1Q mpl %50 itiol- jS ]. 
[0052] It is also possible to carry out 'delicate adjustment of the pr^^^ polyimide film which small-quaritityCa'rnou^ 

than T0-hiol-% of thjs Whole, dlarhthe ).-addS the rnoriomer component of diamines other than five sorts of these nriphbrhers^ and is 
obtained. Although based also on the monomer to be used, if it is copolymerization below this amount in general, a moisture absorption 
property, a heat characteristic, and a mechanical characterijstic can be maintained at desirable I eveL As a monomer of the **** diamine 
for small quantity, halogenatibn objects, such as - biis(4"amino phenoxyphehyl); prbpahev ariid d^^ benzidine; 2, and 2 '4/ 4'-bis(4^^ 

arnino phetioxy) biphenyls and these fluorines, etc. ^ 

[0053] Although a polymerization reaction will not be especraUy limited if it is temperaturb generally used for the pblymerizatlpn 
reaction; of a polyimide acid, its 60 degrees 0: or less aHe desirable, and it is more desirable to carry oiit belovy 4b degrees C. VVhen it 
becomes high temperature, it is easy to produce the ring opening reaction of an acid-anhydride radical, and the generation reaction of 
a polyamide acid may be checked. 

[0054] Although it is desirable to make a polymerization reaction perform in inert gas, such as nitrogen or an argon, it can carry out 
also under other conditions. 

[0055] Further 10 - 25wt% of the concentration in the solution of a polyamide iacid is desirable 5 30wt%. If lower than this, solvents 
will increase in number, the desiccation after film manufacture takes time amount, in the case of concentration higher than this, 
viscosity may rise and processing may become difficult 

[0056] Although the viscosity of a polyamide acid solution will not be limited especially if it is the viscosity which can carry out film 
processing, it is 500-600Dpoise preferably about about 1 00-1 OOOOpoise at 22 degrees C. It is also difficult to have a bad influence on 
the property of a film, if viscosity is too low, and to stabilize thickness in the case of processing. On the other haiidj when viscosity is 
too high, in base stirring tif a solution becomes difficult arid processes it in the shape of a film, the strong: force is needed, and it is 
inconvenient. 
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[0057] The solution of the obtained polyamide acid can be fonmed in the shape of a film, a polyamide acid can be imide-ized, and a 
polyrmide film can be obtained. Generaify, this imide~izatron has the cherriicaf approach using the thermal approach and dehydrating 
agent, or inaide-ized catalyst which dehydrates with beating. Which apprpiach of these may be used ^nd this chemical approach and the 
themal approach can also be used together; A dehydrating agent and a catalyst are added, according to the chemical approach he^^ 
ahd dried, it is rhore efficient than the thiermal approach and the outstahding prbperty may be giyeih to a film. Although it is afso 
pos^ibl^ to realize an equivalent property lay putting in an extehsipri proce^sis by the production process etc. if five sorts of monomers 
of the invention in this application are used even when not usin^ a dehyd^^ or an imideH'z;ed pajta^st^ the^ fi^^^^ prodiicftivity 

to the chemiciai approach is desirable; 

EQ058];The dehydrating agents used for this invention are a I iphatl^^^ acid anhydrides, such as an acetic anhyidrid©, ein aromatic 

series acid anhydrrde, etc. Moreover, the catalysts useid for imide-izatiprt tertiary amine, such as a pyrridine, the' ajpha^picoliiiiei 
hetarp!Col]in<3, gamma-pico^^^ 

[0059] For example, although the example of the chemical approach of imide-^^^^^ to below, this invention is not limited to this. 

That is. the: solution which addedi the dehydrating agent beyond a stoichjometry and- the tertiary arnine bf the amount pf catalysts: to 
this plbtia^ polyamide acid solution is cast or applied the sha a drum, or an endless belt made from organic com pounds^ 

$^ch as a support p^ and PET, and is made into the-^haf^e :qf filni»: JJie fi is dried for [ about 5 minutes - ] 90 mih at the / . 
tempei^ure^ of 1 5^ G or less, and the paint film ^^^^ acid polymer is obtained. Next^ this is tbrin off = y 

from a base materia] and an edge is fixed. Then, by heating gradual!^^ degrees Q -r about 5pQ degre^es it^ 

it removes from this after c 

[0(360] Xhe exanap ie of jrriide-izing by the therm a j approach is hpfc th e ab6ve--ment!phed 

<ii:eniic^l ijrnideir|zed,^^ is mehtidhed- That is, a polyamide acid sblutien is caist or applied oh ba^e irnateria!s,.such: as a filrn rnadef. 
frbm or^nic drum, or an: endless b^lt. tinade :into;t^ of fFlrW, arid ba^ 

treated. ^.■[\'[ - y ,.\:-['yy' \ 

[6Q61] On the occasron bf manufacture of a film, further, a heat deterioration inhibitor is added^a^ film at the time 

of baking can be prevented. Other adclitives can be added and degradation of the film at the time; of film manufacture ^tc, can also be 
prevented. As a heat deterip or it has the degradation ihhjtjitor of phospjh^^ such as tripheny! : 

phosphate^ and a substitUent benzophenone which does; ho^ a/sutstitLient; is mehtiohed. A additives, a rhet^l simple 

substance, an organ 6m e^ 

[0052] Th e poly imi de film s concerning thiS: invention iTianufactured as menltibned abdye are the rate of high elasticity, a h igh storage 
modulus, and a good polyimide fijm of tine balance which has an elongation percentage, low co 

moisture absorption expansion cbefficient, and each property at the^ ti high fracture; -having fixed an adhesive . 

property,;.e^ ^; V:'-^ ^z; ".. ■■^ : ■ ^ ■ .- '^y^^^^^^^ 

[0063] Specifically, the poJ^ concerning iJijs jnventioh can nriahifest itsieif the properly that a storage ifno^ [ in / elongation 

p^rdentage-/ the^ t^^ of 4.5- - tt5GPa and fractur^ / trip^ of elasticity in tension / tS'-sy ppm and iof linear; 

expansjOTi / too d / mean coefficient of linear expansion 200 deg^ less / a nipisture absorption expansion; 

coefficient 2Q?B or more, and / in Tg / 200 degrees C or more, and 300 degrees-CJ or more temperature of 400 degrees C or less ] is 
200 or more MPas: [ 10 ppm or less ] 

[0064] Her^, th e property of th e poly im ide film cone erning this inventi pri is; rti eiakured as f ollovys. That is,; ah elongation percentage- ' 
means the measured value which applied to ASTM-D882 cbrresisohding^^^ mbdulus of elasticity in tensioh 

and fracture, y sing TMAby S eiectrohic industry incorporated company 12^ linear expansibh raises 

temperature at a rate of to degree C in the bpttoni of existence of nitrpgtsn; and 1 minute, and measures and calcglateS; the value at 
the time of 1 00 degrees C - 200 degrees C. A m oislyjrer^^ eixpahsibn is in the cohditi^^ Ot [is about 3g;. to a ■ 

5mmx20mm sa^ the minirnum Ipad 'was applied so that a pblyimide film may not curtain, it is made tb absorb ntOissture until 

it carri^j^iiout gas cbhditionin^ of the humidity to; SOFEKtSt and is saturated completely, it measures a dlm^^ 
djiriehsibh the huhiidH^ Wa^ carrjed but [ dimension ] to 90RH%, and earned out saturation rrioisture 

ablsorptibn simllaHy^ and asks for the rate of a dimensional change per 1% of relative-humidity differences from both result. ; 

Glass trahsitioh temper^^ measured being in **** mode and carrying out a temperature up at 3-degree~C a rate for /using a 

dynamic iyiscoelasti^ 



[Trahsjatioh done.] 
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* NOTICES * 

JPO and NCIPI are nql respgnsfble for any : 
diaiiiages caused 1^ 

I .This document has bisen translated by computer. So the translatiibn may not reflect the original precisely- ; 
2.**** shows 

thei dr^wings^ ^ 

EXAMPLE: •/ ' - ■ ■ r-^l' ' • . •■■■'■■y/^^ V :V'^V":-V"V"''--':^^^^ 

tExarhple] This invention is not lirhited by these examples an example^xplains this invention mbr^^ 

[0066]; Under the jce hath in a hitragen-pur^e ambient aW (Exaniple: 1 ) In dimethylacetam 33.4g (about 37. : 

the total diamine) ODA is dissolved. DiissoIve 3.9g (about f6ur-mpl9i in total^acid 2 anhydride) Pf^^ 

t^tal dianiipe) PPA it.wa$ maiJe:te . 

^ir^ arid r^kct, arid 6pPA89,6g (atfbui 65-^01% iri tpt^l^ anhydride) was ^dded g^^ continLtpLisly, and about 25Qbppise : 
pplyamide^^^^^ 

[0Q6 7] : 1 Qpg of this polyamide apid is olut ion '— abOMl; 0 degree C ™ coo ling thi^ a 1 3j5g aGistic an hydride and a 4. i g is otiuiriplirie - 
- in addition, horn pge stirring ^ after cajcjnatin^^^ on^ri SUS piate/-^ 50 micrometers The cast was carrieid put to 

pr:ed^tentiih^ thin, and hot air drying Was carried out iat 1 25 degree^^^d minute^s, Afte^ that, frbni the SUS plajte, th(3 

fiirri Wa^ torn off; where four pierces are fixed, it carried out at 250 de^ees C by 170 degrees C for 1.5 minutes, and; stoy in of thiisi Wd^ 
qarried but at 430 degreiss G by 350 degrees G for 3 minutes for 3- rnrnMt^^ 1.5 minutes, and the ppjyimide fiirn was Th^ ' ' . 

result; :pf Haying rti^asltJred^ percentage/ coefficient pf lih^ar- eixpah^|6n ; a mb boefficient^ Tg, 

ahd the; storage mbdulu? in- 350 decree? C at the time pf^the .ii^ tension pf this filiin and fir^bture i^ shov/n h Table 

[0068]: Under the: ice bath In a nitrogen--purge arnbient atmosphere, (Example 2) In dirnethylacetarnide 780g 33,6g (about ST^S-molS in 
the total diamine) OtjA is di;sso|v^d. Dis^solve 7.8g (abou^^ 

the 1x>tal diamihe)^.?^ in total--acid 2 anhydride) tb^ *^ ^ade to 

stir and react/ and ObpA^ in tbtal-acid 2 anhydride cpntingpii^ly, s(nd 

polyamide acid solution rne^surerrie^nt at 23 degrees C, : 

[0069] This pplyamide acid solution Was processed by the same approach as an example 1, andi it cQhslid^red as the pblyimide film: The 
ph^rabteristicj test Was the example 1. The result is shpyvh iri Teible l/- 

[0t)7p] Under the ic^ ba^ niti^en-pur^e ambient atrhbsphe^ (ExamF>fe 3) In dim in 
ti^e total dja ODA is di^sbived: 1 1 .8g (about j2-moI% in totajr-abid 2 anhydride^ is dissolved 30.5g (about 62,5--mol% in the 

total cjiarnine) P1>A is ciis$plved. May a^ (about 3l-mo|%;in total-^^a^^ anhydride) to thisy and it wias made to 

stir and react/ and OpPA79^ 2 anhydnde) vyas ad^ about 25()pp6is(S 

pofyam ide acid solution was obtained by rneasurem ent at 23 degrees ■ C^' : 

[007 1 ] This polyaiftiidje acid solution was : prbcessed by the same approach as an example 1 , and it considered as the polyimide f|lm. The 
chai^pterii^ib^^ 

[0072} Uridbr the ice b^ ambi^rirt atrnbsphere, (Examp le 4) In dirn-ethylacetamide 780g 33. 1 g (ab out: 37.5rrinpl% in 

the tot^l diamin^) 0 DA is dissbl vedi Piasolye 7. 1g (^b out five-mol% in totaj-acid 2 anhy dri de) BTDA, arid 29.8g (about 62:5-mbl % in the 
total diamine) PDA is disisolyed. M^y add (about 31 -rnol3& in tbtalTiacid 2 anhydride) to this, and it was. rnad 

^ir and reiact; an^^^ 2 anhydride) was added giradually contihiibusiy, and about 2:5PpF»0isei 

pib jy^mi de a cicj isb lutlbri was pbtai ined by mo^sMrombht at 23 decrees C.i 

W0^T^^: F>ofya[m]de iacid s^ prbpe^isiid; ^^^^ is^ame approach a6 a^^^ % arid it cprisidei^d as the p^ filrn' The 

ch^rabteristic test was pe 

[0074] Under the ice bath in a nitrogen-purge ambient atmosphere, (Exam p I e 5) In dimethytacetamide 780g 33.0g (about 37.5-mol% in 
the total diamine) ODA is dissolved; 1 7,7g (about 1 2.5-mol96 in total-acid 2 anhydride) BTDA is dissolyed. 29Jg (about 62.5-17101% in the 
total diamine) PDA lis dissblyed Ma ^dd graduajly TM 2^nhydridie)^ to and it was m^de to 

stir and rea^ and^^^ 56.5-4x101% in 2 aniiydridei) v^as addled ^aduailly cbittinjubusly, and about 250bpoise 

pblyamide acid soliijtibh Waiis obtained by measurement at 23 degrees C. 

[OpyiS This p^ aibid solution was processed by the same approach as an example 1, and it considered as the polyimide film. The 

characteristic test was periFormed like the example 1. The result is shown in Table 1. 

[0076] (Example 6) Except [ all ] having riiade addition sec|Uen0e of :0.pA and PDA reverse, the pplymeHzatipn was/perforrned by the 
same approach ^s an example: 5^ the pblyimide film was produced by tho same appr^^ ^hd the bharabtbristic test Was performed. The 
result Is shown in Tablet 1. : 

[0077] .. • , :. ■ ■ ■ ■■ 

[fable 1]. . ■ 
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PMDA 12 

TMHQ 31 
ODPA 57 


6 


30 


20 


7 


255 


270 




ODA 37,5 

BTDA 5 

TMHO 31 
ODPA 64 


6 


30 


21 


6 


250 


260 




ODA 37.5 

BTDA 1 2.5 
TMHQ 31 

ODPA 56-3 


6 


28 


21 


7 


260 


310 




PDA 62.5 

BTDA 12,5 
TMHQ 31 

ODPA 56.6 


6 


25 


19 


7 


250 


350 




PDA 62.5 

BTDA 12.5 

nviHO 31 
DORA 56.5 


6 


25 


21 


7 


275 


360 



[OQ 78] Lin der the ice bath in a hitf-Qgen-punge anribi ent atrriosph ere, (Exampte 7) jh dimethy lacet^iide 780g 29Jg (about 62.5-17101% in 
the total diamine) PDA is dissolved. 17.7g (about 1 2.5rmo!% in: toUl-apid 2 anhydride). BTDA is dissolved May add gradually TMHQ62,5g 
(about 31 -niol% in total-acid 2 anhydride) to: this,- and a btim^ng reactipH and 6g (about 37:5-m6l% In the tbtal- ■ 

diamine)) was dissolved, ODPA77,lg (about 56.5-mol% in total-acrd 2 anhydride) was added gradually continuously, and about 250bp(>ise 
poiyarhide acid solution was obtained by measurement at 23 degr^ees C, This! p^^^^^ soiutiori was proc^ssed^ by the same ' 

approach as an example 1, and it considered as the pc>l^ . The result 

is-shown;,in;Table^1-.- ■ ^ ' ;; T \; ■ >■ ■ 

lOQjS] (Bxjai^ of a comparison) By the appJi^aoh^ anhydricTB^ as an exai^ after 

dissolving alt di;@inii|^ pQjnnfpoinehJs into djmetbyljapetat^ the piSlyrlfwiri^ 

solid OTriter^ of 20% in; a solution, and thie v|sc<>srty 0(f :25pCi^ component and its m shown in Jablie 2.^^^A 

pplyimide film i|s qlbtaiiied u^ing these polyamide: aicid sblutibhs !rk<B an exariiip je^^^ the Vesult of' Haying 

ih'Tabie- 2. ■" . ■■ : ■ ■■ -. V ' 

[0080] . 

[Table -2] . . - 
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JH.i!U0W-lt>088/,A LtXAMHLbJ 



3/3 '^C— 









(W) 


(ppm) 


KI3 

(ppm) 




3SOx!T7k> 
(MPa} 




ODA 40 
TMHQ 100 


8.5 


5 


18 


6 


270 


1000 




ODA 37.5 

PDA 62 5 
TMHQ 31 
ODPA 59 


6 


30 


23 


5 


255 


150 


ItttWa 


ODA 50 

on A flirt 

TMHQ 50 
PMDA 50 


5.5 


20 


9 


6 


350 


1100 



[TransI ati 6h done.] 
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(71) [BRA 
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Sp^imS^ 1 6(1998. 12. 1) 








(72)SSII* 
























(72)$69B« 
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(74)f«SA 


100094248 



















(54) mm<^^m :»V'i^vy-^n^^^^'^<^sm:^& 



C57) 

^03i£fw?i^^. mRum^m^t ^^i^m^^m^ 

[fl^^^lS] P — :?^"Lx>tfx CK'J ^ U h^=E 




1 



i 



-^;kW- 3. 3' . 4, 4' -if:7x-ju-r h7*vu 

7K!t$!l> 3. 3' . 4. 4' -.fc;?x=:JUr ^■^^Jl^'t'^^ 

4, 4' ^i?T5y i>::7x:iji'X-i^ji^3ii<. 
K':7< ^^AT?fcor. i o o^cjjXJt 2 o oxeit 

4. 5GPa. «ifa*#T^m*«2 0%JSi-t^ «R 

jMI^IS^fv^A^ 1 0 p pmJilT. T g;b?2 0 0'*CPJ.±. 3 

O 0 M P a ]U±T? fe^ C t ^ -r U -f ^ K V V 

[8ft^3S4] 4. 4' ^i?T5y t^:7x^^UX— rJU 
3, 3' , 4. 4' -Kv-y^xy S^^^^H^VlS 

-W^K^g', 3, 3' . 4. 4' -t*:7x-juv-h^*;b 

[gf^«5i p-:7x-ui^i:?rs>^^mj#S!]it^(=;S 
«*-ti-v (t"p^ 'J hS^i^^KJtSiis 3. 3' , 4, 

4' V-r h^:^3J^7p>ife— *7j<*3s 3. 

3. ^ 4^ 4* _ tf^^xx^UT- h'7:*i-^t'?KvSSr:Si7K^ft 



[00 0 il ' r-'^.^-^i ^ ; 

[0002] 

^ffl* f-5£p y-. :7L.^i'-:?;^re««^?'TABffl^-^yTi^ 

[0004] c<7>^5 5t*:fes^tt*Slfc+3*- ?K'M5K 
[0 0 0 5] fztiL. :7b^i/:?;i.H2«te'^i c/^:;jy 

[00 0 6] ±K**14**-r^H^y-<s K7^;uA^t* 
L^;l^id^:7■-<J^AcD*^^J»?fiflS3IS^*^e<^cy■^■^•<:^ 

[0 0 0 7] li;«£6*ifflC^?*14^^3l5EgL^£A«^=tmfi^^R 



2 



[0 0 0 8] ^^1:1. HyitT'TrattroSLN^ey?-^^ 

[0 0 0 9] iii3^f*:/^>^— 'i^^i^^'Tflis 
[0010] P&7k^^-^P-&?MIi^^11^^'T^'^'^f^^*- 

*attT5:^i^^/ -^-^mi^^t.. »^m(o^^^y^>^ 
[0 0 11] -m\:^mmit 

1^3 0 o'^ciaiJ- 4 o btsJUT) f-fe»t«)I'?lSt5ttt2^3b^«6 

[0 0 13] 

[0014] 



[00 1 5] :$;^B^|c^I^A^^7H•J-<' 3 K^^^L-A^OSIa 

Cfc:pj>t U ':/>Bt-*7X1^3. 3. 3' . 4.. 4' -^v 
>xh^:*j;u;Pi/»^*s*«iv 3r 3* . 4, 

[0 0 16] ffirSBTKy-YS K3?^;UAi3fel>T. ±ISp 
3. 3' \ 4. 4' --^W:7x/>i=-h7*il^7R 

>m=-m7m. 3, s' . 4, 4' -e:?xx;L.7^hv 

^Sr:S7K^ftf"i^L-C2-'i 4'^;u%T?fey. p- 

^JU%T:&y* 4.' 4' — i^TS-/ JUX— xJU 

[0 o 1 7] d^^7K?J-Y s K^^-r^u-Atcfci^r. iao 

2 O 0°C<Dffl(7?^49SIM^3fi^»k36^1 5~ 3 O p p 
■§I?E^¥'1^^A^ 4. 5 ~ 8 . 5 G P a . 5fea?TB#f*l/^ 
;5><2 0%iJJ.±. l!&jMfl^?§WvSc:6M 0 p pm^:^.T. T eifi 
2 0O'CJtfl±s 3 0 0''Cjy.±4 0 0°CJilTiOjaSl-fc'lt 

[001 B] :^m^Mo>^ y ^ ^ ^ fVi^a>mi^1j^^o:> 
^l^ft^t^^l^. 4, 4' -v^T5/ i?:?x— ;i/X 

7K%. 3. 3' . 4. 4* -K>y:7x/ 1/7- h':?:^!-'!- 

7t?>Sfe-^?Xi«a. 3, 3' . 4. 4^ -e:7:LX;UT-i- 

?#^ij?sati-p — x=iu>tr;^ < h u y h^^-^ x 

[0 0 1 9] :$:^650O7Ky -< S K"7H^;vA<7>ili3t;^?ito 
^jt^iJ43|:^;^^?$i±. (tfn;^ y y hBSzim7K1$3s 3. 

3' , 4, 4' y V-^f h^±l>'l'7f?>^Z:^ 

7KJB3. 3. 3' . 4. 4' tf:7xXJUx h^:ij;u7t^.i^ 
Sfe-M7jci|^ANP>5te^^A^^ai«^F^^ 1 *S 



3 




:[.0.:6 5 ]; 

q D 




[:Ci 0 2 73 

ma] 




n .. .... ■. 0 




mm 




[003- 2:3 LX.~ )a^O?^^^^f^R^" 
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[00381 t C 5*^ . T M H Q ii. P D A <i: COSI^-^ 

[O 0 3 91 ODP A£ffll.^tv PDAilvT^y^:? 

(f X -om^ti ^ L < I^O IC T M H ^ IC* 
[0 0 4 0] (PMDA, BTDA. BPDA 

'^y., OD P Afecfct/TMHQC75^ii^.^t>ii"^*^"^*. 
±4 0 0'*CJilT.CD5gSl=*5(t'5> 2 O O M P aUl.Jltl^'S 

o - P n :? X V — x/ —juSS^A^^if ti^T- 

yL;t,^^^^|f ^;^Ji,, C^X b a>7S»J ^^^^^ '-"C^ - 

[ 0 o 4 21 Jzt5M:::»k^:&U^^>7 ^ ::^<0)S^JPSl^. 

|S7Kfe) ^l!II*S7K!ggl^M LT O ^ y ^ < 9 O ^ 

(tfP^'J'>h-M-^S^K4*?l. 3. 3' . 4. 4' 

\/:7iy Vt- h^:^b^u?K>gg"^7i<^. 3, 3' . 4. 
T2 5-9 o=e;u%-efeVs 4, 4' -v7's/e>:?x 



roo4 5l oDAt PDASi§9]*(::?« 

ML, C^h.l^^^l'L.'C. CPMDA, BTDA. BPDA 
HQ^JQX.. ^O^ODP A**P^S:;^^ : feiil'M*- 
LXv (PMDA. BTDA. B P D A A^ -5 t> 

S«W«>i-:3>^*o^^ ?^^^^l^e:^^^^oDPA.^T 

[0 0 4 61 ia<75e;T5>*ffia<E>y^7^'y:^i^»itr 

!|^[::oDA^*«ijSSiJ*l^*«*i^s -ti-l^^ ^pmd 

A. BTDA. BPDAA^tiJtCSf^^^bjBS^^^^^I 

o) ^tiu^. ?l^^^*PDA^*n^s ctLi::TMHQ* 

J)P^. ^l^-CODPA^^IlI^^«bC^5^^Ili^c^;^X^ijc 
^^fcTKUTS JlIB(7>ODA^P 

[0 0 4 7] i5itu©i»^*^:?T5>^tB-1^<?:>^^i^S<^>^ 

[0 0 4 81 c::r'. rtsf^l^-j tufccDii. ^^i:: 
)f^jg)b<ja^l::-t#L.ri3^y?M^i::< < Jti: ^ A*^ * ^ . 

U<fiO. 9 8-1. 0 2<73SaffiT?fcy. 1 : ^ XU^^ 

[0 0 4 9] ^tt^^tlp^-/-^— £0>^MJ^i^> ^#I'RS 
^^^f^l^t^. |j?^L<l*:^K^^7K!fel4«s TMHQ 
i^. a^;i,%j:y ^< 9 o^;u?^mTT:'fey . odpa 

It;. 9=EJU%JU-tB S^VW^SilST^fey. CPMDA. 



5 



BTDA. BP D A?!)>t><fSS3t>^t)ig3R**^'&^1 

Q It. . 9 6 ^/'^^^"'^"^^ *^ ^ ^ ^ ^ 

■ ttv ■ 8rr^JU% J*lJfc. 8. 5 -=5 jl>%^T ^ h ' ( P M D A . ' 

[0 0 5 1 ] a%*?*L<ris .:^16-M^^*l*^ 
Q[±, 5^;U%iiJ.Jl.5 0^)l>%J5tTX'fey . ODPA 

[0 0 5 2] C;^^to<D5SO=e/V-J5i^tO•PTS>a> 

^/ ct;Ts>±1*^i o=E;u%iy,Ta) 

[o 0 5 3] M^kr£?f*. -ftftWi^TK'JT^ Kife<^m^ 
6 0*^aT^<#* C<\ 4 o^ciiT-e^ra C^;^)<<fc y if 

[0 0 5 4] m^SJ^SI:^, ^?fefc^UM*T;U=r>^f7>^ 

[O 0 5 5] ?t^'JT5 K^<0j^?S4^<x>;«Sf*. 5-30 
wt%, 0^-2 5w t %A^$?^UU^o '-^^ 

3!]Ny, c^^J;yS^u^MJSa?»*s 3teS;&<Ji»L.rftiix6< 
[0 0 5 61 tKUT 5 KiSSa©*fiSI*. 3?^JuAi?nx 

00-1 OOOOTH^X^ffi. jif*L<I±v 5 0 0-6 

[0 0 5 7] #e>tifc?HUrs :7^;uA 



-f jL-ASWi^c t^^-cS-So -flawfci*. hMb 

I*. Aof?afc^yfl3i7Kr^lSJfi*J:^*fe^^fl**^i^^^^fe^^''* 

-tr=iy:^. i5-ifay>. r-tf=3U>. hy:>t^Ji^ 
COO 5 9] ffl^tf. \>jLr\-^ k Fitmt^^:f^>mm 

5 O'^CVrJlTiJ^iaJST^Sii^JS.^^^-QO^raftSLs SB^I* 

{^j:y?i^ii|A<UT:^M^ loo't? 
-50 o*'ci|m^T?^^t>^fiii3^^ 

10 0 6 0] iSiWi^sSCi^^f 5 K<t®fiil(*« Jiiaonb 
[00 6 11 7^iUA«)iai£l^K5tri*, *e)ts S&S 

[00 6 2] Jht3(©J;^CL.t:S!jtSitL«.*«?Bf:i*'A^ 
J57|«"j-rs h•7^'>^A(*. -SroWSfttt. tg*ffissp^&=^ 

[o o 6 3] 3f:5ligi=A>A^«i'KU-<" 5 K:? 
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juJ^it^ 1 0 0 "cm± 2 0 0 ''c^j.Tco'^mm^^^ 

;6«15-3 0ppm. ?l?S5it»3&^ 4 . 5-^8. 5GP 

□ . m^i^WlS^ti^ 2. 0%Jil±. ?&;SB^§S^SfeA< 1 o p 
pmi5l.T. Te3&^2 0 0°ClU±. 3 0 0"CUiJi4 OO'^C 

jUTrojs^(3tett'5RtaK?^tt^!6«2 o o MP a mJi-c* 

^ itm ^ SM3^ ^ ^ ^ ^ ^ ^ - 
[0 0 6 4-] z:lx*. :*:^B^(^A>*^i)7KU'< s K-^-f 

M-D 8 8 2i-mi:fcjftij^fe*L^^o 

mLm^i^^mut^^xmM.^^X'^i^^nmi^. -^-o 
(42 ■i' =3 -m^x*4*^^i±$i D M s 2 o 

Co 0 6 5] 

mmm ] i c i c ^ y $ y i 

v;*^;i^TiZ hr S K7 8 0 gfJifZs 3 3. 4g 

3. 9g (^r^^-^TKI^S^CO^t^-mo 1%) OTPMDA 
3 0. Og (S^i>T5>4iro$^6 2, 5mo 
I (DPDA$5§«L. C;h.|CTMHQ6Q. 1 g 
Ci^6SX^7X5fe + £^iirvl3 1 mo I %) ^^^\^M^X]^ 
<mnL^m^'\t. J^l^TOD P A 8 9, 6g («^^X 

^:^K«a^co*&e 5mo I %) ^^^t::i)Dj^. 23"c7r(7) 

;fj5E-t:*i)2 5 O OtK^XCOtKUTS h'Sj§?S^?i'fco 

[0 O 6 7] ITCDtK'JTS 0 0 gSot;^^ 

fcj^ifiUs 3. 5 gCDM7XI^M^ 4. 1 gcD^' 

v^/ U^'^iD^x. i^-imni.::.^^. susftJh 

7 0'C-ei. S^a'^s 2 5 0"CT?1, 3 5 0*0X3 

4 3 o'cx3^^n#?tl^*^L. TKU-f 5 h*:7'<;uA^ 

^m^. ^i^m^mm. Tg. 3 5 o"cxa)aftewi4¥ 
[0 0 6 8] 2 ) mm^^nm^^(07\^f^Tx 

vJ^^^t^T-t: hT5 K7 a o gcjaj::. 3 3. 6£ ($Sv 



T^>*<DSfil37. 5mo 1%) CDODA$■SS^L^ 
7. 8 g. CJgSS— ite7k!fel*«^>$if Brno 1 %) 05PMDA 
*j§fi¥L. .3 0, 3g C^v7S>*C0iitij6 2. 5mo 
1%) OP.DA^jgjSL. Cttf=lTMHQ6 3. 6g 

cm-^7Xft*c^)iiit3i mo 1%) i^.^\zmx.x& 

<fll**LJS:/iE^i^* ^at^xbDP AS 4, 7g C^St:^ 
M7K^^<Oi^^ 1 mo I %) $«^^I=:AD^. 2 3*^X(0 
;i]SX^2 5 0 OtNVXcDtK'JTS K®j^iS*{#/=o 

[0069] ^(dtH'jt^ Y^mmji'&^Mm 1 t l^«CO 

[GOTO] (gl*Si5^J3) S3^S4feS?ia^^<»7K;@TX 
vj^^^i-T-fe hT5 K7 a o g*!::. 3 3, 9g CSfiv 

TH^cpiT^^^S 7. 5mo 1%) C0ODAS?tfi^L. 1 
1. 8g (j^fe^X^?Kit^43CO*^)1 2mo I CDPMD 
A^?g«SU. 3 0. 5g ($f^vr S>4'0:>S1}6 2. 5 m 

0 I %) CDPDA$?^fl?L. ::5pl(CTMHQ6 4, 1g 

(feI^-M7Kf^*©ii\iJ3 1 mo 1 S^^^lcim^xA 
<itSiLEJiE:^it. SSi>xoDPA79. 8g (^m:^ 

M7^m^(OmB7mo 1%). ^^^iCiJG^. 2 S'^CXO 

5M^X*^2 5 0 0 7H^X<357K'Jr 5 K»}tja*»fc». . 
[O07 1] ;icDyt^^jr^ Fmm)^'^mMm^ trnmcD 

[0 0 7 2] CIIMJ4) H^S^»E^*CD?K?§TX 

hTS K7 8 O gPt"!::. 3 3, 1g 
TS>*ffl*Sl37, 5mo [ <0ODA^J^SL. 
7. 1 g C^fg— *7Kt)4»CD*^5mo i %) <7?BTDA 
^?^fi?L, 2 9. a.g C$^i?rS>*«i^J6 2. Smo 

1 %} <7?P D A*5gfif L. C;K.f-TMHQe 2. 6g 
(S^ltxM7ki|^*^>*^3 1 mo 1 %) ^t^>5ri=:iJn^xa 

<l*#tR/?&*-tt. ®L^TODP A8 7. 5g mWi— 
ffi:'X!te43«:jKl5 4mo 1%) 2 3"CX<0 

jRJJ^X^2 5 oo7K-<X<Z)7K';T5 KKJS?S*?§fca . 

[0 0 7 31 Z©7f?UTS K^?*JS*^Sfe<«1 

[0074] CSira 5 > ^SS5fti¥Eigl4'a)^K}aTX 

i^^^/UT-t h-TS K7 8 O E*l:i. 3 3. Og CJS^i^ 
T^^^Of^Sl. 5m o 1%) OODA^J^^U. 1 

7. 7 E mu=.myi^m^<om-\ 2. smo 1 ^) <bB 

TDA^J^^L. 2 9, 7g CS&vr S^'if'Oitlie 2. 
5m o 1 %) C7)P D A^?g^t^ ;i ttd T M H Q 6 2 . 
5g CIS^XM7K^1^<7>*t)3 -I mo 1%) ^^^^iCiin^ 
Xa<«it4^U^j;S$i±, ffil^XODPA77. 1 g (S^ 

5mDi %) ^l^^silwiin^. 2 
3*^.xcoSMgxSti2 5 0 07K<Xfl?7K'JT5 KBSi^i^^ 

[0 0 7 5] K»;§ja^3gt£0«n -tP^^G? 
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[0 0 7 6] (inte«6) ooAtPD Aommm^ 









mm 

m* 


mm 

m 




335^ 


CMPa) 




moA,. : -4' 
PDA:. 

rMHO 31 
ODPA ■ 65 




. 30 




6 


240 


....^.^lO^^ 




ODA 37.5 

PMPA ' 8 
PDA 62.5 
TMHQ 31 
ODPA 5t 


6 


28 


21 


■ 7 


250 


240 


mm 


ODA 37.5 
pMda 12 
PDA 62.5 
TMHO 31 

oapA 57 


6 


30 


20 


7 


255 


270 




ODA 37.5 
BTDA 5 
PDA 62.6 
TMHO 31 
ODPA . fl4 


6 


30 


21 


6 


250 


265 




ODA' 37.5 
BTDA 12.5 
PDA 

TMHQ 31 
OOPA 56.5 


6 


26 


21 


7 


260 






BTDA 12.5 

oda" 37.5 

TMHQ 31 
ODPA 56,5 


6 


25 


19 


7 


250 


350 




PDA 62.5 
BTDA 

TMHQ 31 
ODA 37.5 
ODPA 56i 


6 


"25 


21 


7 


275 


360 



[0 0 7 8] {Mt 
*?;>'^Jl'T-t2 hTS K7 8 O g<t>l". 2 9, 7 g 

7^7 8 m^-^7ktei*<3>i^1 2. 5 m o I %> ^ B 

^K^*5*<03^3 1 mo 1%) *t^^[::iJI!x-CJ;<ai**S)i6 
^■ti-. 3 3. Og (JiS3^5?T5>*CO*tl3 7. 5mo 1 
%) (;>OD A^J^JSU. m^-CODP A7 7.. 1g 
Bft"ftl7Kia4=<0*!F5 6. 5mo 1%) S^^/trl^^W^. 2 



[0 0 8 01 
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em 

(ppm) 






CMP?*) 




ODA 40 
PDA 60 
TMHO 100 


8.5 


5 


18 


6 


270 


1000 




ODA 37.5 
PDA- 62.5 

™hq 31 

ODPA 69 


6 


30 


23 


5 


255 


150 




ODA 50 
PDA 50 
TMHO 50 
PMDA 50 


5.5 


20 


9 


6 


350 


1100 



F -A (##) 4F071 AA60 AF15Y AF20Y AF21 Y 
AF62Y AHt2 AH13 BAOl 
BB02 BB07 0CO1 BG10 
4J043 PA06 QB26 QB31 RA34 RA36- 
■SA06 SB03 TA14 TA22 TB04 
UA122 UA131 UA132 IJA142 
UB121 UB152 UB172 XA13 
XA16 XB02 XB03 ZA32 ZA34 
ZA35 ZB11 
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